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INFORMATION PROCESSING APPARATUS 
CAPABLE OF DISPLAYING MAPS AND POSITION 

DISPLAYING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an information 
processing apparatus that is capable of displaying maps and 
a position displaying method. 

[0003] 2. Related Background Art 

[0004] Due to advances in mobile communications tech 
nologies in recent years, developments in devices that teach 
current locations of moving bodies are underWay. 

[0005] For example, a Wandering aged person tracking 
system uses the personal handy-phone system (PHS) tech 
nology, and noti?es a PHS base station that is located closest 
to a person (for example, a Wandering aged person) Who is 
carrying a mobile communications device of the location of 
the person. Since, PHS base stations are typically installed 
at intervals of several hundred meters, the position can be 
detected in several hundred meters. 

[0006] Also, the global positioning system (GPS) use 
satellites to alloW navigation, positioning, and other research 
throughout the World. 

[0007] HoWever, the conventional positioning technology 
that uses base stations and satellites to locate current posi 
tions entails the folloWing problems. 

[0008] (1) In the Wandering aged person tracking system 
described above, the position of a person can be detected 
only Within the range of the nearest station, and more 
precise, speci?c positioning cannot be provided. Also, the 
Wandering aged person tracking system is currently installed 
at several locations throughout Japan, the system cannot be 
used throughout the World. The system cannot be used in 
areas Where radio signals from base stations cannot reach 
even Within Japan. 

[0009] (2) The GPS needs to receive radio signals from a 
plurality of satellites; and the GPS cannot be used When 
radio signals cannot be received, for example, inside build 
ings or tunnels. Furthermore, due to the fact that position 
data sent from satellites may be intentionally degraded, an 
auxiliary system may be required to improve the positioning 
accuracy, Which in turn increases the cost of the device. 

SUMMARY OF THE INVENTION 

[0010] The present invention is provided to improve the 
usability of information processing apparatuses that are 
capable of displaying maps. 

[0011] The present invention provides a system, apparatus 
and method that specify locations and display the locations 
on maps Without relying on base stations or satellites. 

[0012] The present invention relates to a system, apparatus 
and method that specify picked up positions based on 
images picked up by an image pick up device such as a 
digital camera, and display a locus of traveling object or 
person from one picked up position to another. 
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[0013] The present invention also relates to a system, 
apparatus and method that display maps that match charac 
ters in images picked up by a digital camera. 

[0014] Also, the present invention relates to a system, 
apparatus and method that display maps based on characters 
included in any of picked up images that are selected. 

[0015] Other objects, features and advantages of the 
invention Will become apparent from the folloWing detailed 
description taken in conjunction With the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a ?rst embodiment of the present invention. 

[0017] FIG. 2 shoWs a How chart of operations performed 
by the information processing apparatus in accordance With 
the ?rst embodiment. 

[0018] FIG. 3 shoWs an example of a screen display With 
a map application. 

[0019] FIG. 4 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a second embodiment of the present invention. 

[0020] FIG. 5 shoWs a block diagram of a hardWare 
structure of a server apparatus in accordance With the second 
embodiment of the present invention. 

[0021] FIG. 6 shoWs a How chart of operations performed 
at the information processing apparatus in accordance With 
the second embodiment. 

[0022] FIG. 7 shoWs a How chart of operations performed 
at the server apparatus in accordance With the second 
embodiment 

[0023] FIG. 8 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a third embodiment of the present invention. 

[0024] FIG. 9 shoWs a How chart of operations performed 
by the information processing apparatus in accordance With 
the third embodiment. 

[0025] FIG. 10 shoWs an example of a data format stored 
in a history database. 

[0026] FIG. 11 shoWs a How chart in detail of a map 
display processing in step S903 in FIG. 9. 

[0027] FIG. 12 shoWs an example of a screen display With 
a map application in accordance With the third embodiment. 

[0028] FIG. 13 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a fourth embodiment of the present invention. 

[0029] FIG. 14 shoWs a How chart of operations per 
formed by the information processing apparatus in accor 
dance With the fourth embodiment. 

[0030] FIG. 15 shoWs in support to describe references to 
judge attributes in accordance With the fourth embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Preferred embodiments of the present invention 
Will be described With reference to the accompanying draW 
ings. 
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First Embodiment 

[0032] <HardWare Structure of First Embodiment> 

[0033] FIG. 1 shows a block diagram of a hardware 
structure of an information processing apparatus having a 
digital camera function in accordance With a ?rst embodi 
ment of the present invention. 

[0034] The information processing apparatus includes a 
photographing section 101 that is equipped With a function 
to take pictures through a charge coupled device (CCD) or 
the like, and a picture processing section 102 that controls 
the photographing section 101 and processes picture data 
that is provided from the photographing section 101. 

[0035] Acentral processing unit (CPU) 103 controls over 
all operations of the information processing apparatus, and 
a memory 104 stores programs that may be executed by the 
CPU 103. The memory 104 stores a character recognition 
application 105, a position information database 106, a 
current position search application 107, a map database 115 
and a map application 116. 

[0036] A display section 108 may be equipped With a 
liquid crystal display (LCD), and is controlled by a display 
control section 109 to display pictures, images and/or char 
acters. Adisplay memory 110 stored data to be displayed on 
the display section 108. An I/O control section 111 controls 
status management of a search start sWitch 112, a shutter 
sWitch 113, a poWer sWitch 114 and the like. A secondary 
storage section 117 may store pictures taken by a digital 
camera. 

[0037] <Operations of First Embodiment> 

[0038] Operations of the ?rst embodiment Will be 
described With reference to a How chart shoWn in FIG. 2. 

[0039] For example, When the user of the apparatus Wants 
to knoW the current location of the user, the user ?rst sets the 
apparatus into a photographing mode (step S201). Then, the 
photographing section 101 starts taking a picture and trans 
mitting data of the picture, the display control section 109 
Writes the data transmitted onto the display memory 110, and 
also displays the data on the display section 108 in real time, 
in other Words, performs a so-called vieW?nder display 
processing (step S202). 
[0040] The user can depress the shutter sWitch 113 While 
focusing at a place name plate or a sign that indicates the 
current position (step S203), the apparatus performs a pro 
cessing to take a picture (step S204). More speci?cally, the 
I/O control section 111 detects the operation to depress the 
shutter sWitch 113, and noti?es the CPU 103 of the opera 
tion. The CPU 103 instructs the picture processing section 
102 to stop taking in pictures, and stores in the secondary 
storage section 117 picture data taken at the moment When 
the shutter sWitch 113 is depressed. 

[0041] Next, the user depresses the search start sWitch 112 
(step S205). As the I/O control section 111 detects the 
operation to depress the search start sWitch 112, it noti?es 
the CPU 103 of the operation. Upon receiving the notice, the 
CPU 103 instructs the character recognition application 105 
to start a character recognition operation. Upon receiving the 
instruction to start character recognition, the character rec 
ognition application 105 performs a character recognition 
processing on the picture data that Was taken immediately 
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before the search start sWitch 112 Was depressed, and stored 
in the secondary storage 117 (step S206). More speci?cally, 
the character recognition application 105 reads the picture 
data stored in the secondary storage section 117, and rec 
ogniZes a character string (or character strings) in the data. 
Any knoWn character recognition technique can be used for 
the character recognition processing. 

[0042] When the character string is recogniZed, character 
string data obtained as a result of the character recognition 
processing is send to the current position search application 
107. The current position search application 107 performs a 
position search processing based on the character string data 
received (step S207). More speci?cally, the current position 
search application 107 matches the character string data With 
the position information database 106, to search position 
information that matches the character string. 

[0043] The search result is sent to the map application 116, 
Where a map display processing is performed (step S208). 
More speci?cally, the position information searched is com 
pared With the map database 115, and map data including the 
name of place that matches the position information is 
displayed on the display section 108. 

[0044] If the search start sWitch 112 is not depressed in 
step S205, the elapsed time is counted in step S209, and 
When a predetermined time has passed, the processing 
returns to step S202, and a vieW?nder display is performed. 

[0045] FIG. 3 shoWs an example of a displayed screen 
image created by the map application. A star mark 300 in 
FIG. 3 is an icon that indicates the current position. 

[0046] With the composition described above, When the 
user Wants to knoW the current location, the user merely 
takes a picture (i.e., picks up an image) that includes a place 
name plate or a sign that indicates the current position, 
thereby indicating the current position on a map displayed 
on the display device. The present embodiment can provide 
the user With a comfortable operability in searching the 
current position. Furthermore, the present embodiment can 
search the current position Without having to rely on base 
stations or satellites, and therefore solve the problems asso 
ciated With the conventional technology. 

[0047] In the embodiment described above, the search is 
initiated upon depressing the sWitch. HoWever, the present 
invention is not limited to this particular structure. For 
example, a search start icon may be displayed on the display 
screen, and a search may be started upon touching the search 
start icon on the display screen. 

[0048] Also, in the embodiment described above, a char 
acter recognition is conducted for the picture data that is 
taken immediately before the search start sWitch 112 is 
depressed. HoWever, in another embodiment, a plurality of 
pictures may be taken and their data may be stored in the 
secondary storage section 117. One of the pictures that the 
user Wants to perform a character recognition may be 
selected by the user, a character recognition processing may 
be performed on the selected picture, and the position at 
Which the selected picture Was picked up can be displayed 
on the map. In this case, the CPU 103 and the display control 
section 109 may control the display section 108 to display a 
plurality of siZe-reduced pictures, so that the user can select 
one of the pictures by operating a speci?ed operation key 
(not shoWn) on the operation section of the apparatus. In a 
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state in Which the picture is selected, When the search start 
sWitch 112 is depressed, a character string in the selected 
picture may be recognized by the character recognition 
application 105. In another embodiment example, the user 
may operate a speci?ed operation key (not shoWn) in the 
operation section of the apparatus such that the CPU 103 and 
the display control section 109 may control the display 
section 108 to display successively a plurality of pictures 
stored in the secondary storage section 117 one by one. A 
character string in one of the pictures, Which is displayed 
When the search start sWitch 112 is depressed, may be 
recogniZed by the character recognition application 105. 

Second Embodiment 

[0049] In the ?rst embodiment described above, the entire 
processings are performed by the information processing 
apparatus. HoWever, if the apparatus is to be equipped With 
a position information database and a map database on the 
global scale, a huge memory capacity is required. In this 
respect, in accordance With the second embodiment, instead 
of equipping the information processing apparatus With 
these databases, the databases are provided in a sever 
apparatus that is provided independently of the information 
processing apparatus, and the information processing appa 
ratus may be equipped With a communications device to 
communicate With the server apparatus to perform the 
processings. 

[0050] <HardWare Structure of Second Embodiment> 

[0051] FIG. 4 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a second embodiment of the present invention. 
The hardWare structure is similar to the structure described 
above With reference to FIG. 1, but additionally includes a 
communications control section 401 and a communications 
section 402. The memory 104 stores a character recognition 
application 105 only. Other applications and databases, such 
as, a position information database 106, a current position 
search application 107, a map database 115 and a map 
application 116 are stored in a server apparatus to be 
described beloW. 

[0052] FIG. 5 shoWs a block diagram of a hardWare 
structure of a server apparatus in accordance With the second 
embodiment of the present invention. The server apparatus 
is equipped With a CPU 203, a memory 204, a display 
memory 210, a display control section 209, and a display 
section 208, as Well as a communications control section 301 
and a communications section 302. The memory 204 stores 
a position information database 106, a current position 
search application 107, a map database 115 and a map 
application 116. 

[0053] <Operations of Second Embodiment> 

[0054] Operations performed by the second embodiment 
Will be described beloW With reference to operation ?oW 
charts indicated in FIGS. 6 and 7. 

[0055] First, referring to the How chart shoWn in FIG. 6, 
operations performed at the information processing appara 
tus side Will be described. It is noted that the same process 
ings as those described above With reference to FIG. 2 Will 
be indicated With the same reference numerals, and their 
description Will be omitted. 

Dec. 4, 2003 

[0056] Processings in steps S201 through S206 are per 
formed in the same manner as those of the ?rst embodiment, 
and When a character recognition processing is completed in 
step S206, character string data obtained as a result of the 
recognition operation is sent to the communications control 
section 401. The communications control section 401 trans 
mits the data through the communications section 402 to the 
server apparatus (step S601). 

[0057] The information processing apparatus is placed in 
a standby state until map data is received from the server 
apparatus in step S602. Upon receiving map picture data 
from the server apparatus, the processing proceeds to step 
S603, and the map picture data is delivered to the display 
control section 109. The display control section 109 Writes 
the picture data in the display memory 110, and displays the 
picture on the display section 108. 

[0058] Next, operations performed at the server apparatus 
side Will be described With reference to the How chart 
indicated in FIG. 7. 

[0059] First, in step S701, When the communications 
section 302 receives the character string data from the 
information processing apparatus side, the communications 
control section 301 gives the character string data to the 
current position search application 107. Upon receiving the 
character string data, the current position search application 
107 compares the character string data With the position 
information database (step S702). 

[0060] When position information data that matches the 
character string data is found, the position information data 
is delivered to the map application 116. The map application 
116 compares the position information data With the map 
database, and selects map picture data that includes the 
position information data (step S703). Then, in step S704, 
the map application 116 sends the map picture data to the 
communications control section 301. The communications 
control section 301 transmits the map picture data through 
the communications section 302 to the information process 
ing apparatus. 

[0061] With the composition described above in accor 
dance With the second embodiment, the information pro 
cessing apparatus does not have to be equipped itself With a 
database of a large capacity, and yet the user can experience 
a comfortable usability of the apparatus. Also, data that is 
transmitted from the information processing apparatus to the 
server apparatus is character string data only, Which requires 
only a light communications traffic. 

[0062] It the second embodiment also, a plurality of pic 
ture data may be stored in the secondary storage section 117, 
one of the picture data may be selected for desired character 
recognition, and a character recognition processing may be 
conducted for the selected picture data. 

Third Embodiment 

[0063] In the embodiments described above, the apparatus 
is operated When the user Wants to knoW the current posi 
tion. HoWever, by storing a history of such operations 
performed by the apparatus, a variety of additional functions 
may be increased. In accordance With a third embodiment of 
the present invention, a locus (or loci) can be displayed on 
a map based on the history. 
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[0064] FIG. 8 shows a block diagram of a hardware 
structure of an information processing apparatus in accor 
dance With a third embodiment of the present invention. 

[0065] The third embodiment differs from the ?rst 
embodiment shoWn in FIG. 1 in that the memory 104 stores 
a history database 801 that records search results. 

[0066] FIG. 9 shoWs a How chart of operations performed 
by the third embodiment. 

[0067] Operations from step S201 to a character recogni 
tion processing in step S206 may be the same as those in the 
operation ?oW indicated in FIG. 2. A character recognition 
result is sent to the position search application 107 in step 
S901 and is subject to a position search processing. A 
position search processing result is sent to the map appli 
cation 116, and also stored in the history database 801 in step 
S902. 

[0068] FIG. 10 shoWs an eXample of a data format stored 
in the history database 801. 

[0069] FIG. 10 shoWs a memory map of the entire history 
database 1101, Which contains history data 1102 through 
1107. Each of the history data stores contents indicating, 
from the left side of the ?gure, the time When a picture Was 
taken, the latitude and longitude of a position search result, 
and a ?le name of the picture taken. By storing times at 
Which position search processings are conducted, the search 
results are managed as history data. 

[0070] Then in step S903, the current position is displayed 
on a map. 

[0071] FIG. 11 shoWs a How chart in detail of a map 
display processing in step S903 in FIG. 9. 

[0072] In the map display processing indicated in FIG. 11, 
a determination is made in step S1001 as to Whether or not 
the history database stores history data. If history data is 
stored in the history database, the processing proceeds to 
step S1002, and the history data stored so far are read out. 
Next, in step S1003, data that are to be used for draWing a 
locus are selected from among the history data. More 
speci?cally, the time and position of the latest history data 
(that indicates the current position data) are compared With 
those of the other history data, and those of the history data 
that are outside a predetermined distance range or a prede 
termined time range are unselected for draWing a locus. 

[0073] For eXample, in the eXample shoWn in FIG. 10, the 
latest history data (i.e., the current position data) is the one 
indicated by reference numeral 1107. In this case, the history 
data 1102, 1103 and 1104 may be unselected for draWing a 
locus because the time of these history data is too old (i.e., 
outside a predetermined time range). Also, the history data 
1105 is unselected for draWing a locus because the indicated 
location is too far (i.e., outside a predetermined distance 
range). It can be assumed that the history data 1102 through 
1104 might have been obtained through photographing in a 
substantially different time frame, and the history data 1105 
might have been obtained through photographing during a 
high-speed transportation on, for eXample, an airplane, or 
might indicate, for example, a sign at a sightseeing spot, and 
thus store the position data representing the sightseeing spot. 

[0074] In step S1004, a map is draWn in a manner that the 
latest history data (the current position data) is located at the 
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center of the map. Further, in step S1005, the selected 
history data are draWn on the map, and chronologically 
connected from one location to another to thereby indicate 
them as a locus. 

[0075] Also, in step S1001, if the history database contains 
only the latest history data (i.e., the current position data), 
the current position data is selected in step S1006, and a map 
and current position data are displayed in step S1004 and 
step S1005. 

[0076] FIG. 12 shoWs an eXample of the displayed picture 
shoWing the map of the current position. An icon 1501 in the 
?gure indicates the current position, and an icon 1502 
indicates a position of a picture taken before the current 
position, and an icon 1503 indicates a position of a picture 
taken before the location indicated by the icon 1502. These 
icons are connected by a dotted line to indicate a locus. 

[0077] When any one of the displayed icons on the display 
device is tapped or touched, the history data in the history 
database 801 is searched, and a picture taken at the position 
indicated by the touched icon may be displayed on the 
display device. For eXample, When the icon 1502 is tapped, 
and the data 1106 in FIG. 10 corresponds to the icon 1502, 
the corresponding picture is 00013.jpg. Accordingly, the 
picture is read out from the secondary storage section 117, 
and displayed on the display device. 

[0078] By the operations described above, not only the 
current position, but also the past position data that have 
been searched are displayed. This is effective in providing 
useful information to the user. Furthermore, data of the 
positions visited can be displayed chronologically as a locus, 
the user can con?rm the route in Which the user has moved 
along. 
[0079] Also, since pictures taken corresponding to any of 
the positions indicated on the displayed route can be readily 
displayed, the user can readily retrace his/her memory. 
Furthermore, history data are selectively displayed based on 
the time and locations, and unnecessary history data are not 
displayed. In other Word, only history data necessary for the 
user can be displayed. 

Fourth Embodiment 

[0080] In the embodiments described above, attributes of 
character strings in pictures taken are not considered. By 
considering these attributes, information in a format that is 
desired by the user can be securely provided. In accordance 
With a fourth embodiment, information displayed When a 
character string in a picture taken indicates a place name 
plate is different from information displayed When a char 
acter string in a picture taken indicates a station name sign 
board. 

[0081] FIG. 13 shoWs a block diagram of a hardWare 
structure of an information processing apparatus in accor 
dance With a fourth embodiment of the present invention. 

[0082] The fourth embodiment is different from the ?rst 
embodiment shoWn in FIG. 1 in that the memory 104 stores 
a railroad route map database 1201 that stores railroad routes 
information and a character attribute judgment application 
1202 that judges attributes of characters. 

[0083] Operations performed by the fourth embodiment 
Will be described beloW With reference to a How chart 
indicated in FIG. 14. 








